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épeciﬁcation of Letters Patent. . Patented May 10, 1910,

Application filed August 2, 1909. Serial No. 510,763,

To all whom it may concern: . '
. Be it known that I, Joux F. Gair, resid-
g at Kenosha, in the county of Kenosha

and State of Wisconsin, have invented cer-
tain new and useéful Improvements in Link- .

- Forming Machines, of which the following
- is a complete, clear, full, and precise speci-
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fication. :

- My invention relates to link forming ma-
chines and particularly to a machine for

- forming cross links to be used in the manu-

facture of wire couch fabric.

In my co-pending application, Serial No.
510,765 filed August 2nd, 1909, T have de-
scribed a machine for manufacturing chains

"from wire, and in my other co-pending ap-

plication, Serial No. 510,764, filed August
2ndy, 1909, I have described a machine for

separating the chain into sections and ar-.
ranging the sections parallel, while at the-

same time applying to the adjacent links of
the chain sections the cross links for whose
manufacture the machine of the present. ap-
plication is particularly .designed. The
cross links are manufactured with their ends
in the form of hooks and these hooks during
application of the cross links. to the chain
sections are closed to form eyes.

- One of the main objects of my invention
is to provide a machine which 1s well bal-
anced and which will accurptely and rapidly
manufacture cross links from raw wire.

~ Another object of my invention is to pro-

~ vide feed mechanism for conveying the
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formed links from the machine to be deliv-
ered where desired. As pointed out in my
second co-pending application referred to,
the cross link machines are installed near
and: above the couch fabric forming ma-
chines described in said co-pending applica-
tion so that the cross links can travel along
the bands from the cross link machines di-
réetly -to the link feed mechanism of the
fabric machines. s : _
.. Other novel features of construction and
arrangement are also. embodied in the eross

- link machines of my invention.

50

- In. the accompanying drawings which

clearly illustrate the machine: Figure 1 is
a front elevation of the machine; Fig: 2 is
a plan. view; Fig. 3 is an enlarged front
view of the right end of the machine show-

X ing particularly the parts which receive, cut

| and form wire sections into links; Fig. 4

is a front end view of the wire forming
members showing the position thereof after
a link has been formed; and Fig. 5 is an

enlarged sectional view taken on plane 5—3,

Fig. 2. : :

The various parts are supported on a bed
plate 1 formed at the top of a supporting
standard 2. A transverse. shaft. 3 is jour-
naled on the right end of the body plate in
bearing frames 4 and. 5. This shaft at its
rear end bears a drive pulley 6 and at its
front end carries a crank disk 7. Extend-
ing - transversely across the right end of
the body plate 1s a frame 8 for supporting
the various link forming parts. This frame
has a projection or flange 9 at its front end

in which are secured the right ends of slide.

bars 10 and 11, these bars. passing through
opening in said flange and keyed in place
by transverse pins 12 as illustrated in Fig.
8. These slide bars lie in a vertical plane
and.their left ends are supported in a head
13 secured to the body plate between the

flange 9 and the crank disk 7. A cross head

14 1s slidably mounted on the slide bars
and has two upwardly extending lugs 15
between which and on a pin 16 carried by
the lugs is pivoted a grip frame 17 to whose

{ upper end.is pivoted a connecting rod 18 -

whose left ‘end connects with the crank disk
7 so that rotation of the shaft 8 will result
in longitudinal- reciprocation of the cross
head on the bars 10 and 11. At the left end
of the body plate wire straighteners 19 are
mounted through which wire 20 is fed from
a reel, this wire passing over the cross head
14 and between the lugs 15 and underneath
the gripping frame 17. Adjustably sup-

-ported 1n the front end of the grip frame is

a grip tooth 21, and extending toward the
left from the grip frame is a stop tail 22

swhose end is bifurcated to bridge the wire

20.. The adjustment of the tooth 21 is such

-that when the connecting rod is moving to

the left the stop 22 will engageé the top of
the cross head and the edge of the tooth
will be free of the wire 20, but upon move-
ment to the right of the connecting.rod the
clamping frame will be rocked toward ‘the
right to engage the tooth edge with the wire
so’ that the wire will be carried with the

ccross head to be fed to the link forming
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‘slidable in a channel 26 cut

2
parts. One or more pins 23 may extend up-
wardly from the cross’ head to assist 1n

giiding the wire. To enable adjustment of
the length of stroke of the cross head the

left end of the connecting rod pivots to a

crank pin 24 which extends from a block 25
diametrically
across the crank disk. The block is adjust-
able in theé channel by manipulating a screw
97 passing through an abutment web 28

_extending across the chanmel, such adjust-

15

ment causing radial shifting of the center
of crank pin 24 and, therefore, adjustment
of the length of stroke of the cross head.

To prevent Joose motion and loose operation

of the cross head on the slide bars a section
ot the cross head side is cut outb to form a

* friction plate 29 which is pressed against
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the slide rods by a spring 30 abutting against
said plate and against the head 31 of a screw
which extends forwardly from the cross
head body.

The front part 32 has two bores 33 and
34 whic¢h ave in a common horizontal plane
and parallel. The bores respectively journal
the sleeves 35 and 36 which at their rear ends,
respectively, carry pinions 37 and 38, Also
extending through the sleeves are mandrels
89 and 40, respectively, whose rear ends are
rigidly secured by means of set screws 41
ina wall 42 forming part of the frame 8.
The pinion 37 extends between the rear end
of part 32 and the wall 42 and meshes with
a rack 43 guided on the frame 8 below said
pinion. The pinion 38.extends between the
part 32 and the rack bar and does not mesh
with the rack bar, but meshes with the
pinion 87. Lateral displacement of the rack
bar 43 is prevented by the pinion 38 and the
wall 42, and upon longitudinal reciproca-
tion of the rack bar forming sleeves 85 and
36 are rotated in opposite directions. The
rack bar is earried at the right end of a
shaft or rod 44 slidably mounted in bearing

frames 45 and 46 extending from the bed-

plate. ‘Compression springs 47 encirele the
shaft betweer the bearing frame 46 and a
collar 48 secured to the shaft. Clamped to

the shaft to the left of the main shaft 3 is

a cam block 49 which is in the path of a

cam arm 50 secured to the shaft 8. During’
-each revolution of the shafts the cam arm

50 will engage with the cam block 49 to
carry the rack bar 43 to the Jeft and upon
release of the block 49 the springs 47 return

~ the rack bar to the right.

80

‘Referring particularly to Figs. 8,4, and-

5 the sleeves 35 and 36 have segmental ex-
tensions 51 and 52, respectively, from whose
inner edges extend forming tongues 53 and

B4, respectively, whose side edges are round-

ed. Extending forwardly from the man-
drels 89 and 40 are pins 55 and 56, respec-

. tively, and these. pins extend from points
65

inside the centers of the .mandrels.. Dur-

|
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ing a period of 180 degrees rotation of the
shaft 3, the rotation positions of the link
forming parts are as shown in Fig. 3, the
upper faces of the extensions and forming

‘tongues being practically in'a common hori-

zontal plane so that wire may be fed across
said surface below the forming pins. The
wire enters through a steel plug 57 which
threads through the flange 9 and whose cen-
tral bore 38 lies in the plane of the top sur-
faces referred to. The inner end of the
plug is concaved to fit the cylindrical outer
surface of the sleeve 35 and extension 51 so
that the point 59 forms a knife edge to cobp-
evate with the point 60 at the left end of the
extension 51. During the next 180 degrees
rotation of the shaft 3 the sleeves will be
rotated to the position shown in Tig. 4,

‘sleeve 35 rotating in a clockwise direction

and sleeve 36 rotating in a counter-clockwise
direction, and during this rotation the knife
edges will have engaged and severed the
wire and the severed section will have been

bent over at the ends to form a link 6L

Turning over of the ends is accomplished as ¢

the extensions and tongues engage the re-
spective ends of the severed section and carry
these ends about the stationary pins 35 and
56, respectively. .The tongues 53 and 54 ex-
tend just a trifle higher than the wpper
faces of the extensions and these tongues
give the bent ends a final pressure to draw
them securely about the pins so that perfect
and uniform hooks are formed as shown in
Fig. 4. After the formation of a link it is
necessary that the link be rvemoved from
the vertical plane or field of operation to
make way for the succeeding section of wire.
This is accomplished as best shown in Fig.
5. The front straight faces 62 of the man-
drels 39 and 40 abut against the rear ends of
the forming tongues and the fed in wire
sections engage against these faces. Above

this straight surface the ends of the man-

drels have ejecting ridges or inclines 03
and these ridges appear just over the form-
ing pins which are prolonged outwardly as
shown. With this construction when the
sleeves start to votate the ends of the severed
section are engaged both by the extensions

51 and 52 and the tongues 53 and 54, but:

toward the end of such rotation.the ends
engage with the inclinies of the ridges and
the links are forced outwardly and at the

end of the rotation of the sleeve the links’

are engaged only by the tongue to be given
the final forming pressure. Kach link,
therefore, after formation has been’ forced
forwardly out of the vertical plane or form-
ing field in which successive sections are
fed, and each during formation, forces

the preceding links forivatdly along the pins.

The inner e(fges‘ of the tongues are cut away
a bit at 62’ to receive the inclines when the

sleeves rotate. The links could be. received
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in suitable receptacles as they fall from the

" pins or can be transferred to suitable trans-
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fer mechanism to be delivered at a distance
from the machines. As shown, I have pro-
vided a band 64 for receiving the hooks of
the links about its edges and along which
band the links travel to be delivered to any

desired place, or as is shown in my second

co-pending application, referred to, to be de-

livered to the cross link feed mechanism of

the couch fabric machine where the cross
links are applied to the chainste form with
these chains the finished fabric.” To sup-

- port the end of the band its edges at the end
‘engage in grooves 65 and 66 cut in the op-

posed faces of the pins so that when the
hooks of the links leave the pins they will
engage about the edges of the band. The
band may be further held in place by a top
strip 66" secured to the band by bolts 67, a
spacing block 68 being interposed. * The in-

-mner end of the band can be fastened in any

manner to the machine frame as illustrated
in Fig. 5, To assist-in guiding the links and
also to prevent buckling thereof during for-
mation, a bracket 69 is secured to the front
of the forming frame with its horizontal
arm 70 extending forwardly between the
forming sleeves to hold the centers of the
links.

The entire operation of the machine can
be readily followed. In the positions shown
in Figs. 1 and 2, the cross head is at the
center of a-stroke, the main shaft 3 rotating

in clockwise direction and a wire being fed:

half way into the forming frame. During
the next 90 degrees roétation the wire will
have been completely fed in as shown in
Fig. 3 and the cam arm 50 will have just
reached the block 49 on the rack bar shaft.
During the next 90 degrees rotation this cam
arm will move the rack bar to the left to ro-
tate the forming sleeve to form a link and
during the next 90 degrees rotation springs

5 47 will return the links to their normal po-
sition, and at the end of this last 90 degrees

rotation the cross head will be at.the left of
its stroke so that during the next 180 degrees
of rotation a new section of wire will be'fed
to the forming mechanism. During 180 de-
grees rotation, -therefore, of the driving
shaft the wire is fed to the forming mech-
anism and during the next 180 degrees the
forlr{ning. mechanism is actuated to form the
link. , . e
The machine as described is simple, well
balanced and efficient in operation. There

is no waste of material and ‘a great number
of links can be turned out in a very short

time. '

Changes both in construction and arrange-
ment are .possible which would still come
within the scope of my: invention and I
therefore do not wish to be limited to the
exXact arrangement of construction shown.

@

I desire to secure the following claims.

1. In a link forming machine, the combi-
nation of a forming pin, a forming tongue,
means for feeding a wire section,into a

forming plane between said pin and tongue,

means for bodily carrying said tongue about
said pin to bend the wire, and means for
causing gradual movement of the wire away
from the forming plane during the bending
operation. '

2. In a link forming machine, the combi-
nation of two parallel stationary mandrels,
a forming pin extending from each mandrel,
a forming sleeve journaled on each mandrel

‘and having a forming tongue extending

therefrom adjacent the corresponding pin.
means for feeding wire sections into a form-
ing plane between said tongues and pins,
means for simultaneously - rotating the
sleeves to cause the tongues to carry the ends
of a fed in section about the pins to form
hooks, and means for automatically moving
a link from the forming plane during for-
mation thereof to make way for the feeding
of a succeeding section into the forming
plane. '

3. In a'link forming machine, the combi-
nation of two parallel and horizontal sta:
tionary mandrels, a forming pin extending
forwardly from each mandrel, a forming
sleeve journaled on each mandrel and having
a forming tongue extending forwardly
therefrom adjacent said pin, means for feed-
ing wire sections into a vertical forming
plane between said tongues and pins, means
for simultaneously rotating said sleeves to

cause the tongues to carry the ends of the’

fed in sections about said pins to form hooks,
and an ejecting ridge at the end of each
mandrel for moving a formed link for-
wardly out of the vertical forming plane to
make way for feeding of a succeeding sec-
tion info the plane. :

4. In a link forming machine, the combi-
nation of rotatable forming sleeves each
having a forming tongue extending from one
end thereof, a pin within each sleeve. a cut-
ting edge on one of said sleeves, a feed frame
having a feed opening ‘terminating with a
sharp edge in the path of said cutting edge,
means for feeding wire through said feed
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opening and between the tongues and pins, -

and means for rotating said sleeves to cause
a section to be cut from the fed-in wire by
the codperating cutting edges and the ends
of the section carried by.said tongue about
said pins to form hooks. '

5. In a link forming machine, the .combi-

nation of a supporting frame; two forming
sleeves ‘journaled in said frame and each

120
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haviiig a- ferming tongue extending for- -

wardly therefrom, a stationary pin within
each sleeve and adjacent the sleeve tong s,

said' frame having a feed opening there- -

through and the frame at the end of said 130
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- feed 6péning engaging against ‘one of said

sleeves, the inner end of said opening form-
ing a cuiting edge, an extension from the

. sleeve adjacent said frame having a cutting

[~
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. e(fifge for cobperating with the cutting edge

the frame, means for feeding wire
through said opening between said cutting
edges and between the forming tongues and
pins, means for rotating said sleeve to first

‘bring the cutting edges together to cut a sec-

" tion from the wire and then to cause the

~forming tongues to carry the ends to the sec-
tion about the pins to form hooks, and

means for automatically moving a link from
the plane of the feed opening to make way
for subsequent feeding of wire between the
forming tongues and pins. C
6. In a link forming machine, the combi-

“nation of a supporting frame, two forming
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pins extending fromr said frame, a rotatable

{forming sleeve surrounding each pin, a

forming tongue extending from each sleeve,
means Tor feeding wire sections between said
tongues and pins, means for rotating said
sleeves to draw the ends of a wire section
about the pins to form hooks and thereby a
link, and a band for conveying the formed
links from the pins.

- 7. In a link forming machine, the combi-

nation of a supporting frame, two forming
pins extending from said frame, a rotatable
Fforming sleeve surrounding each pin, a form-

ing tongue extending from each sleeve,

means for feeding wire sections between said
tongues and pins, means for rotating said
sleeves to draw the ends of a section about
the pins to form hooks and thereby a link,
a band for conveying the formed links from
the pins, and means for forcing the formed
links on te said band. .

8. Tn a link forming machine, the combi-

pation of a supporting frame, two forming.
.pins extending from said frame, a rotatable

forming sleeve surrounding each pin, a
forming tongue extending from each sleeve,

. means for feeding wire sections between said
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tongues and pins, means for rotating said
sleeves to draw the ends of a section about
the pins to form hooks and thereby a link,
a band for conveying the formed liriks from
the pins, and ejecting ridges extending from
the supporting frame for engaging the links
during formation thereof to force said links
longitudinally along and from said pins.

9. In a link forming machine, the combi-
nation of a supporting frame; two forming
pins extending from said frame, a rotatable
forming sleeve surrounding each pin, a
forming tongue extending from each sleeve,
means for feeding wire sections between said
tongues and pins, means. for rotating said
sleeves o draw the ends of a section about

the pins to form hooks and thereby a'link,

a band for conveying the formed links from

the pins, and a delivery member engaging:
with the ends of the pins to receive the links
from the pins. . '

10. In a ‘bending machine, the combina-
tion of a forming pin, a sleeve surrounding
said pin, a forming tongue, means for feed-
ing wire into the forming field between said
tongue and pin, means for rotating the sleeve
to cause the tongue to bend the wire about
said pin, and means for moving said wire
along said pin and away from the forming
field during formation thereof.: -

11. In a bending machine, the combina-
tion of a stationary forming pin, a sleeve
surrouniding said pin, a forming tongue ex-

tending from said sleeve adjacent said pin,
means for feeding wire sections into a form-
ing field between said tongue and pin, means
for rotating said sleeve to cause the tongue
to carry and to bend, the wire about said pin,
and an incline formed adjacent said pin, the
formed wire engaging said incline to be
moved thereby out of the forming field to
make way for a succeeding fed in section of
wire. '

12. In @ bending machine, the combina-
tion of a forming pin, a sleeve surrounding
said pin, a forming tongue extending from
said sleeve adjacent said pin, means for feed-
ing wire sections between said tongue and
pin, meang for rotating said sleeve to cause
the forming tongue to bend a fed in section
transversely abolit said pin, and means for
causing longitudinal movement of the wire
section along the pin during bending of said
section whereby the finished section will'be
moved to make way for feeding in of a suc-
cessive section.

18. In.a bending machine, the combina-
tion of a stationary forming pin, a sleeve
surrounding said pin, a forming tongue ex-
tending from said sleeve adjacent said pin,
means for feeding wire sections between said
‘tongue and pin, means for rotating said
sleeve to cause the tongue to carry and to
bend the fed in section transversely about
said pin, and an incline formed adjacent said
pin, said incline being engaged by. the wire
section during bending thereof to move the
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wire section longitudinally on said pin to

make way for the feeding in of a succeeding
wire, ’ :

14. In a link forming machine, the combi-
nation of two elongated forming pins, means
for feeding a wire section into a forming
plane at one end of said pins, means for ro-
tating one of said pins about the other to
bend the wire, and means for causing move-
ment of the wire toward the other end of
said pins and out of the forming plane dur-
ing the bending period. ‘

15. In a machine for forming uniplanar

links, the combination of forming pins,.

forming tongues, means for feeding wire
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into a forming plane between said pins and | In witness hereof, I hereunto subscribe
tongues, means for bodily carrying said | my name this 30 day of July, 1909.
tongues about said pins to bend the ends of | '

the wire and to form the uniplanar link, and ) JOHN F. GAIL.
5 means for causing the wire to move grad- | Witnesses:
ually away from the forming plane during Gus Jacos,

the bending operation. - C. E. Hawrry.



